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Means for suppiession of pas&-baiid rtpple in hulk acoustic ^nrave fitters 

Bxilfcaconsfic wave filters are cxnifitmeted ofbidk acoustic wave resonators whidi can 
be cdnadcted In a ladder or lattice Igjpe conGgnratioi^. AttemaHvely alao acouslicallsr 
coupled and stadced crystal lesonator coisfigurations can be used to iha filter 
curve. To de-couple fhe reflonator from the substrate ehfaer acoustic Bragg reflectors 
consistins of X/4 nnihilaycrs can be used Attemadvdiy the resonator ran be isolated 
from the substrate by using an air gap or by creating a membrane structure by etdi&^ 
«cway tiiie ^bstiate. However^ in membrane type resonator stracture& spudous meskibrane 
lUodes can be excited whicSi can be suppressed only by shaping the m^nbiane in a 
special way (irregular shape) and by applymg absorption layer consistiog of a visco- 
ela^o damping material around the resonator edges to suppp&sa lateral propagating 
acoustic modra (see «g. US006 150703 A), 



15 Bragg reflectors have the advantage of having less spurious modes since mainly the 
lon^tudinal gxtfflsiomtl mcde^ Is excited in the piezoelectric film inside the resonator. 
However, the raflecl»r has to have a 14gb reflection coefficient near 1 0 0% in the pasfr* 
band of the B AW filter to avoid that acoustic energy penrtrates into the substrate and 
causes vibratiiMS of the substrate. To sect a h]|^ reflection co^dmt of the raflector, 

20 one needs several of indra of layeara of matBEial haviiis hlg^ and low acoustic fanpedance 
(typicai 5). For some appticattona (EF filters), wfaiob do not require extremely low 
tasendonlosa^tiienuinberofpairBiatheiefL^^ This would save 

processing time and manufacturb^ cost. However, then more acoustic energy would 
pajE^ towaarda the Substrate and the vibratioi^ of the substrate could be seen aa a strong 

25 ripple In the pas&-band of tiie BAW filter. 

Aim of the invention is to provide means to reduce tins pass^band ripple by absorbing or 
scattering the longitudinal acoustic wave traveling tbough tiie substrate. Below the 
means are listed which by which the pass-band ripple can be reduced: 
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Tho figures show different BAW resonators with absorbing layer to suppress pasaband 
tipple in a B AW resonator jSlter. 1= top electrode 2= piezoelectric layBr(e.g. AIM), 3 = 
bottom electrode, 4 Bragg reflector, Si^^gbsoibing layer, 6 «= substrate, 7=roughenfid 

swhj5taU£u__ . 

5 

1. Roughening rear aide of substxate( Big. 1). 

2. Adding an absorbii^ layer (e^. epony e^qe) to Hie veex iMtt of the gubstnrie ( Fig. 2). 

3. Addii% an absorbing layer on £x>tit of wbstEste and below Bragg reflect 

4. ConilmiBlion of means l-^. 

10 

In IiSg.4 is shown an es^mfde of a BAW resonator filter cutvq In whidi Hie pass-lnad 
ripple is reduced by adding an absozbing l^rer on taep of substrato ( e.g.a ;^bss substrate 
and qjojty aJue a» absoxUng layer). The Bragg reflector is oansisdng of alteraate X/4 
layera of 5i02 and Ta20S, On top of thi^ reflector tiie bottom dectrode Pfe and flie 
15 piezoelectric fihn is stadced. Aa top electrode is used Al. As can be seen, the paB&-band 
is free of my ripple. This b due to the use of an absortmig layer undemeaih the Bragg 
reflector on top of the glass substrate. The absorbing layer used was epoxy glue. Other 
materials which can be used as acoustic absorber: visooeleastic materials sucJi as 
polyiraide. all kind of glue, rubber, plastic material^ porous media, porous thin fihns etc. 
20 in wfaidi either acottstio absorption mfeefaaaasms are dominant or acougrir. aratt ffl^ng 
ooours. 
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1. Bulk acoustic vww fittens coiDpriGing d sub^tcate with afifont side and rear side and a. 
Bragg reflector vdierean the rear side of the substrate Is nni^ened. 

2. Bulk acoustic wave filters according to claim 1, 

5 compneing also an abisorbing layer between tlie fioixt side of tte substrate and the Bmgg 

3. Bulk acoustic wave filters according to dwm 1, 

coxrkpnsiqg also aa absorbing layer at the rear firont ^de of the fiubsirata 
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Bulk acoustic WEva filtere comprising a substrate with a front side and lear ade and a 
Brags reflector -wfaerein the rear side of the substrate is rou^ened. 
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Fig* 1 
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